Computer simulation of neutrophil transit through the pulmonary capillary bed.
One-half of the neutrophils that enter the pulmonary circulation become temporarily trapped in capillaries. The neutrophils that are impeded make complete stops between free-flowing movements. These observations, based on in vivo microscopy, suggest that pulmonary margination is caused by neutrophils being impeded at focal sites in the capillary bed. To investigate the frequency with which impeding sites had to occur in the pulmonary capillaries to trap one-half of the circulating neutrophils, we developed a computer model to simulate neutrophils encountering discrete obstructions in a capillary-like network. Surprisingly, if only 1% of the capillaries in the network acted as traps, one-half of the neutrophils stopped at least once. The trapping ability of a given percentage of obstructions was independent both of the geometry of the network was whether the obstructions occurred in the segments or junctions. To simulate neutrophil transit more realistically, both neutrophil and capillary diameters were randomly selected from published diameter distributions. Every neutrophil was trapped multiple times by this model, suggesting that cell deformation contributes importantly to neutrophil passage through the pulmonary capillary bed.